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INTRODUCTION 


The  objective  of  Project  OPAQUE  was  to  gather  continuous  data  from  a  series 
of  measurements  in  the  visible  and  infrared  regions  over  a  period  of  several 
years.  This  requirement  for  the  continuous  data  recording  of  the  various 
experiments  has  resulted  in  a  large  data  base  that  must  be  studied.  Concurrent 
with  the  management  of  the  data  base  was  the  requirement  of  maintaining  the 
central  data  logger  system  and  the  changes  to  the  control  programs  to  .iccmunodatc 
the  insertion  and  removal  of  the  various  measurement  sensors  at  the  West  Germany 
field  site. 

This  report  describes  all  of  t.he  additional  control  programs  and  procedures 
that  have  been  developed  during  this  contract  period  to  generate,  edit,  process, 
and  analyze  the  digital  data  tapes  during  the  Post-OPAOUE  phase  and  is  divided 
into  two  parts.  Part  I  of  this  report  describes  the  raw  data  tape  analysis  and 
cataloging  procedures  along  with  the  sensor  performance  and  analysis  studies. 
Part  II  describes  the  additional  programs  that  have  been  developed  to  produce 
data  tapes  containing  selected  sensor  data,  the  generation  of  additional  data 
tapes  in  the  OPAQUE  data  bank  format,  and  the  additions  to  the  data  tape 
catalogues . 

1  ? 

The  program  design  objectives  developed  during  previous  efforts  ’  on  this 
task  have  been  retained  and  refined  in  the  development  of  the  additional 
programs  described  herein.  The  use  of  a  standard  control  language  in  the 
program  design  has  proven  invaluable  in  that  extensive  modifications  have  been 
made  to  the  program  packages  without  a  major  rewrite  of  the  programs.  Extensive 
use  was  made  of  procedure  files  to  link  the  necessary  programs  to  perform 
s Dec i f i c  tasks,  and  thereby  simplify  their  use  in  the  analysis  and  production  of 
the  various  data  files  along  with  increasing  the  cost  effectiveness  of  each 
computer  job  execution. 


Powers,  J.E.,  and  Dirkman,  R.J.  (1978)  The  Development  and  Support  of  the 
NATO  Project  OPAQUE  USAF  System  Control  Programs,  Final  Report. 
AFGL-TR-78-0176 ,  ADA113105. 

Powers,  J.E.,  and  Dirkman,  R.J.  (1980)  The  Reduction  and  Analysis  of  Raw 
Data  Tapes  from  the  AFGL  Project  Opaque  Data  Processor,  Final  Report, 
AFGL-TR-81-0130,  ADA1P7879. 


PART  I.  RAW  DATA  TAPE  PROCESSING  PROCEDURES. 


1.1  EXPERIMENT  SAMPLING  SEQUENCES 

Due  to  the  changing  experimental  requirements,  the  data  channel  assignments 
and  sampling  rates  have  undergone  a  number  of  revisions  over  the  past  three 
years.  Table  1.  The  Data  Channel  Assignments,  given  below  reflects  the  changes 
in  the  experimental  data  values  sampled  and  recorded,  along  with  the  various 
sampling  rates  programmed  for  each  data  channel.  It  should  be  noted  that  the 
data  channel  numbers  are  in  octal  (base  8)  which  accounts  for  the  fact  that 
channels  8,9,18,19,28,29,38,  and  39  do  not  appear  in  the  table.  Each  data 
channel  has  two  discrete  digits  assigned  to  it  which  are  used  to  record  filter 
positions,  gain  steps,  etc.  The  unused  discrete  data  digits  on  several  oi  the 
data  channels  are  used  to  record  the  digital  output  of  the  sun  sensor,  the 
digital  rain  gauge,  and  the  ceiling  meter.  The  mnemonics  listed  in  the  table 
are  derived  in  most  cases  from  the  instrument  names  and  are  used  to  identify  the 
data  in  the  HISTOGRAM  and  DATA  PROFILE  plots. 

Each  data  channel  is  formatted  and  recorded  as  a  36-bit  string,  grouped  as  9 
hexadecimal  digits.  The  interpretation  of  these  36-bit  strings  is  as  follows: 

BITS  INTERPRETATION 

G-3  Always  the  coding  for  the  data  sync  character,  1101 

4-7  High-order  analog  channel  address,  octal. 

8-11  Low-order  analog  channel  address,  octal. 

12-lb  Tens  digit  of  discrete  data  channel,  decimal. 

16-19  Units  digit  of  discrete  data  channel,  decimal. 

70-23  lOOU's  digit  cf  digitized  channel  voltage,  decimal. 

,.4-7/  100's  digit  oi  digitized  channel  voltage,  decimal. 

28-31  10'  digit  of  digitized  channel  voltage,  decimal. 

32-31?  1’s  digit  of  digitized  channel  voltage,  decimal. 


;■ 

1BLE  1 

.  Data  Logger 

Channel  Assignments  and  Changes 

i 

lannel 

Mnemonic 

Sensor  Output  Sampled 

Sampling  Rate 

> 

0 

AGE 

AEG,  trailer-side  unit 

See  NOTE  1 

1  min-continuous. 

/ 

1 

Not  used  (formerly  MR  11) 

1  min-continuous. 

*v* 

1* 

SNTL 

Changed  June,  1979  to 

Laser  Scintillometer 

1  min-continuous. 

> 

2 

Not  used  (formerly  MRI2) 

1  min-continuous. 

3 

Not  used  (formerly  MRI3) 

1  min-continuous. 

3* 

SNTL 

Changed  January,  1979  to 

Laser  Scintillometer 

1  min-continuous. 

1 

3* 

Changed  June,  1979  to 

Not  used 

1  min-continuous. 

3* 

AEG? 

Changed  October,  1980  to 

AEG,  ?  meter  tower  height 

?0  sec-continuous. 

\ 

4 

1  TRO 

Fltro,  Horizontal  path 

1  min-continuous. 

5 

NPHI 

Night  Path  Function  Meter,  Filter 

1  min-continuous. 

\ 

f, 

NPH? 

Night  Path  Function  Meter, 

Photopic 

1  min-continuous. 

1 

\-v 

7 

NPH3 

Night  Path  Function  Meter,  Range 

1  min-continuous. 

-'1; 

m 

Not  used 

i 

1 1 

Vl.P1 

Variable  Path  Function  Meter, 
Photopic 

1  sec/10  min/hour. 

17 

VIP? 

Variable  Path  Function  Meter, 
Range 

1  sec/10  min/hcur. 

> 

13 

Variable  Path  Function  Meter, 
Range 

1  sec/ 10  min/hour. 

11* 

AEG, 

Chanqed  October,  1980  to 

AEG,  8  meter  tower  height 

2C  sec-continuous. 

*  t 

• 

17* 

AE  1 A 

Chanaed  October,  1980  to 

AEG,  16  meter  tower  height 

20  sec-continuous. 

1 

AE4R 

Chanqed  October,  1980  to 

AFG,  48  meter  tower  height 

20  sec -continuous. 

t 

* 

4 

t 

nodi fi cat  ions  to  accommodate  changes  in  the  types  and  number  of  experimental 
sensors . 

An  interesting  interpretation  of  these  statistics  is  to  view  them  as  a 
learning  curve  of  the  personnel  operating  the  field  site  at  Meppen.  Aftei 
becoming  familiar  with  the  operational  characteristics  of  a  fully  automated  data 
loaner,  the  yearly  tape  directories  show  extended  periods  of  continuous 
operation  broken  hv  several  half  days  of  outaqes  which  suggests  increasinn 
operational  far.il arity  and  confidence.  The  use  of  design  techniques  that 
minimize  operator  intervention  to  a  "reload  and  restarting  of  the  system" 
significt.nt.ly  reduces  accidental  system  interruptions  and  results  in  an 
operational  procedure  that  ran  be  taught  very  quickly  to  new  operators  of  the 
sys tem . 

The  increase  of  'off-line'  percentages  in  1981  and  1982  could  possibly  be 
attributed  to  the  operator's  uncertainty  as  to  how  long  the  data  tape  would 
last,  niven  the  fact  that  as  more  of  the  higher  sampling  rate  channels  were 
deleted  from  operation,  the  recording  time  increased.  Another  factor  ir.  this 
time  period  was  that  the  more  experienced  station  operators  were  being  replaced 
hy  new  personnel  who  had  to  learn  the  characteristics  of  the  system 
(  nrit  toll  er/data  1  oqger . 

1  .A  SUM, UR  PERFORmiCL  LIBRARY  . 

While  the  information  provided  in  a  OPA/Meppen  Raw  Pata  Tapp  [directory  can 
he  trod  ft.  determine  whether  the  data  logger  was  operational  during  a  specific 
Mur  prtiod,  it.  is  not  descriptive  of  the  individual  sensor  performance.  The 
Mu  .nr  Pet  f  i  t  nance  Libra.-  y  is  maintained  and  formatted  to  provide  this 
mtnrmaMin  or  a  yearly  basis  is  the  examples  in  Figures  1  and  ?  demonstrate. 

'hi  /rarly  direr  for  it  >•.  provide  a  copy  i;‘  the  PPOPILI  program  output  and  the 


1.3  DATA  LOGGER  SYSTEM  PERFORMANCE. 

Another  use  of  thp  Paw  Data  Tape  Directories  is  in  determining  the 
percentage  of  data  logger  system  half-day  'off-line'  time  on  a  monthly  or  yearly 
basis.  Viewed  in  this  way,  and  usino  December,  1976  as  the  starting  month  for 
the  OPAQUE  measurement  program,  Table  10  below  summarizes  both  monthly  and 
yearly  performance  throuch  the  station  close-down  in  April  1983. 


Table  10.  Percentage  of  OFF-LINE  Time,  Monthly  and  Yearly 


JAN 

FFB 

MAR 

APR 

MAY 

OliN 

JUl. 

AUG 

SEP 

OCT 

NOV 

DEC 

YEARLY 

1976 

— 

-- 

- 

— 

-- 

- 

-• 

-- 

— 

— 

20.9 

1.67 

35.5 

23.3 

4.83 

27 

.45 

1977 

4f  .7 

10 

i.7 

19.4 

8. 

33 

1 

.61 

6.67 

12. 

9 

9.67 

10.0 

16.1 

0.00 

8.06 

12 

.6 

1978 

?0 .9 

0. 

00 

1.61 

0. 

00 

0 

.00 

8.33 

0.00 

12.9 

0.00 

1.61 

0.00 

11.3 

4 

.79 

19  79 

6.45 

0. 

00 

0.00 

11 

.7 

6 

.46 

8.33 

0.00 

0.00 

6.67 

14.5 

0.00 

1.61 

4 

.  66 

1980 

3.22 

0. 

00 

0.00 

5. 

00 

0 

.00 

1.66 

25. 

8 

0.00 

0.00 

0.00 

11.6 

11.3 

4 

.9? 

19P1 

1.61 

1? 

'.5 

51.6 

0. 

00 

4 

.80 

10.0 

25. 

8 

0.00 

15.0 

0.00 

11.6 

4.80 

11 

.48 

198? 

b.45 

3. 

57 

0 . 00 

0. 

00 

0 

.00 

15.0 

17. 

7 

37.0 

10.0 

0.00 

0.00 

0.00 

7 

.48 

1983  0.00  1.78  0.00  0.00  System  shut-down  10  April,  1983 

A  detailed  analysis  of  the  data  logger  recording  time  on  an  hourly  or  minute 
basis  can  be  carried  out  using  the  data  tape  timing  information  contained  in  the 
system  file,  TAPFF11E  (the  new  raw  data  tape  log  file). 

Considering  the  fact  that  the  data  logger  system  was  operated  continuously 
in  an  unattended  mode,  the  yearly  percentage  of  "down-time"  is  quite  remarkable 
for  the  total  period  of  operation  given  above.  The  majority  of  the  daily 
outag°s  can  be  attributed  to  losses  of  power  at  the  field  site  and  reaching  an 
end  of  tape  condition  on  the  magnetic  tape  recorder.  The  remaining  outages  can 
be  attributed  to  periods  of  hardware  maintenance  or  system  software  and  hardware 
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high  sample  rate  channels,  the  data  tape  can  last  beyond  20  days,  depending  on 
the  data  channels  disabled.  Prior  to  1980,  the  disabling  of  the  sampling  of  the 
Scanning  Nephelometer  (data  channels  sampled  every  second  for  thirty  minutes  on 
alternate  hours)  is  clearly  visible  in  the  tape  "life"  starting  in  June,  1977. 
The  changing  of  the  Luxmeter  sampling  from  every  4  seconds,  continuously  to  a 
sampling  rate  of  once  a  minute,  continuous,  is  evident  in  April,  1980  and  later. 
The  progressively  long  tape  life  through  the  years  1980,  1981,  and  1982  and  1983 
is  due  to  the  disabling  of  inactive  data  channels  by  the  station  operator  as 
various  instruments  were  removed  from  service. 


1.2  OPAQUE  RAW  DATA  TAPE  LIBRARY. 

As  the  raw  data  tapes  are  received  by  the  University  of  Lowell  research 
team,  they  are  cataloged  manually  in  the  tape  loo  and  entered  into  the  system 
file,  TAPEFILE,  giving  the  starting  and  ending  day-of-year,  hour,  and  minute  for 
each  continuous  data  recording.  Currently  there  are  450  raw  data  tapes 
cataloged,  a  data  base  representing  seven  years  of  essentially  continuous  OPAQUE 
measurements.  The  need  for  maintaining  this  raw  tape  data  base  has  been 
demonstrated  many  times  where  the  raw  tape  must  be  rerun  to  create  new  working 
files  to  replace  those  lost  due  to  tape  mounting  problems,  or  computer  system 
errors . 

To  assist  in  locating  the  raw  data  tape(s)  for  a  given  period  of  time,  or  to 
determine  it  any  data  was  recorded  for  any  period  of  interest,  the  programs 
MEPPEN6,  MEPPEN7,  MEPPEN8,  MFPPEN9 ,  MEPPENO,  MEPPEN1,  MEPPEN2,  and  MEPPEN  have 
been  designed  to  produce  the  Raw  Data  Tape  Directories  given  in  Tables  ?,  3,  4, 
5,  6,  7,  8,  and  9.  They  are  formatted  on  a  calender  year  basis  with  the 
month-of-year  along  the  abscissa  and  the  day-of-month  along  the  ordinate.  The 
day-of-month  is  divided  into  two  twelve  hour  periods  as  A.M.  (  00:00  to  11:59 
hours  )  and  P.M.  (  12:00  to  23:59  Hours  ).  The  values  in  the  columns  headed  AM 
and  PM  are  the  labels  of  the  data  tapes  that  contain  the  data  for  those  half-day 
periods.  The  value  0  represents  either  the  case  that  no  data  was  recorded  for 
that  twelve  hour  period  or  that  the  month  does  not  contain  31  days. 

A  careful  review  of  these  figures  reveals  that  a  given  tape  may  contain  a 
large  number  of  data  half-days,  while  others  are  in  use  only  for  a  few 
half-days.  This  discrepancy  is  due  to  the  fact  that  the  data  logger  samples 
the  data  channels  with  different  sampling  rates.  If  a  large  number  of  one 
second  or  four  second  data  channels  are  sampled  and  recorded,  the  data  tape 
lasts  for  two  or  three  days.  If  the  station  operator  disables  some  of  these 
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36 

EPL1 

Eppley  Pyrohel iometer ,  Filter 

1 

min-continuous . 

37 

EPL2 

Eppley  Pyrohel iometer ,  Direct 

See  NOTE  3 

1 

min-continuous. 

36* 

ELP2 

Changed  April,  1980  to 

Eppley  Pyrohel iometer ,  Direct 

1 

min-continuous . 

37* 

SNTM 

Changed  April,  1980  to 
Scintillometer,  d.c.  monitor 

See  NOTE  3 

1 

min-continuous. 

NOTES: 

1.  Digital  ceilometer  is  recorded  on  the  discrete  digits  of  channel  0  as: 
Discrete  "tens"  =  hundreds  of  ceiling  meters. 

Discrete  "units"  =  tens  of  ceiling  meters. 

Installed  October,  1980.  Operational  since  March,  1981. 

2.  Digital  rain  gauge  is  recorded  on  the  discrete  digits  of  channels  16 
and  17  as  :  Discrete  "units"  of  channel  17  =  100's  rain  count. 

Discrete  "tens"  of  channel  16  =  10' s  rain  count. 

^  Discrete  "units"  of  channel  16  =  units  rain  count. 

These  "counts"  are  multiplied  by  25.0 
millivolts  to  allow  their  display  in 
'the  PROFILE  AND  HISTOGRAM  PLOTS  as 
a  voltage.  The  count  range  is  0  to  999. 

Operational  since  December,  1978. 

3.  Digital  sun  sensor  is  recorded  on  the  "tens"  digit  of  channel  37  as: 

If  discrete  "tens"  digit  =  2  or  3,  the  sun  is  shining. 

If  discrete  "tens"  digit  =  0  or  1,  no  sun  (cloudy  or  dark). 
Operational  since  June,  1979. 

4.  As  various  instruments  were  removed  from  service,  the  Station  Operators 
were  able  to  delete  the  sampling  of  the  data  channels  assigned  to  those 
instruments,  which  is  reflected  in  the  extended  recording  time 
intervals  of  the  raw  data  tapes. 

5.  Data  channel  numbers  designated  by  the  character  indicate  sensor 
assignments  at  the  field  site. 
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LSR1 


C02  Laser,  PAR  Output 
C02  Laser.  Power  Output 


1  min-continuous. 


P 


15  LSR2 

16  LSR3 


C02  Laser,  Angle  Output 
See  NOTE  2 


1  min-continuous. 
1  min-continuous. 


17 

LSR4 

C02  Laser,  Gain  Output 

See  NOTE  2 

1  min-continuous. 

20 

TURB 

Turbulence  on  BOOM  Barnes 

1  min-continuous. 

21 

BRN1 

Barnes  500M  Transmi ssi oner 

1  min-continuous. 

22 

BRN2 

Barnes  1500M  Transmi ssometer 

1  min-continuous. 

23 

RAIN 

Analog  Rain  Gauge 

1  min-continuous. 

24 

1LM1 

Luxmeter,  Horizontal  Channel 

4  sec-conti nous . 

25 

1LM2 

Luxmeter,  Vertical  Channel 

4  sec-continuous. 

26 

1 LM3 

Luxmeter,  Azimuth 

4  sec-continuous. 

24* 

1LM1 

Changed  April,  1980  to 

Luxmeter,  Horizontal  Channel 

1  min-continuous. 

25* 

AE80 

Changed  October,  1980  to 

AEG,  80  meter  tower  height 

20  sec-continuous. 

26* 

LTR1 

Changed  October,  1980  to 

Eltro,  Slant  path 

1  min-continuous. 

27 

DROP 

Not  used  on  the  data  logger 

.  ■  ■  .  i  rs  n  -r  n  r»Piftr  t  • 

but  used  in  the  DATA  PROFILE 
and  HISTOGRAM  PROFILE  plots 
to  report  the  digital  rain 


gauge  effective  February,  1979 . 


30 

Not  used 

30* 

A-D 

Changed  August,  1978  to 

A/D  Reference  Channel 

1  min-continuous. 

31 

NEP 1 

Scanning  Nephel ometer , 

Anql  e 

1  sec/30/  min/ odd  hr 

32 

NEC  3 

Scanning  Nephel ometer. 

Scale 

1  sec/30  min/odd  hr. 

33 

NFP3 

Scanning  Nephel omntrr , 

Photo 

1  sec/30  min/odd  hr. 

34 

NEP4 

Scanning  Nephe 1 ometer , 

Monitor 

1  sec/30  min/odd  hr. 

35 

Not  used 

r; 


HISTOGRAM  program  output  for  each  raw  data  tape.  Providing  this  information  or 
a  per  tape  hast"  yield',  an  estimate  of  all  sensor  performances  or  essentially 
one  hour  intervals  for  trust  data  tapes.  It  should  be  noted  that  these  programs 
normally  scan  the  raw  data  tape  to  determine  the  start,  and  finish  times  of  the 
recording  period,  which  is  rot  constant  as  can  be  seen  in  Tables  2  through  9. 

The  complete  Sensor  Performance  Directories  for  the  years  1977,  1978,  1979, 

1980,  1981,  and  1982  have  been  provided  under  separate  cover. 

The  DATA  PROFILE  Tape  Directories  display  all  of  the  active  data  sensors 
sampled  using  the  mnemonic  designators  listed  in  Section  1.1  along  the  ordinate 
and  the  time  of  day  along  the  abscissa.  The  directory  also  gives  the  starting 
and  ending  time  of  the  raw  data  tape,  along  with  the  total  number  of  minutes  of 
recorded  data  and  the  number  of  minutes  represented  by  each  abscissa  time 
division.  The  data  designators,  A-U  and  $  or  *,  represent  the  average  value  of 
the  channel  sensor  taken  over-  the  abscissa  time  division  interval.  In  reading 
the  directories,  one  can  determine  very  auickly  the  average  performance  of  a 
given  sensor  by  noting  if  the  data  designator  *  (over-range,  usually  interpreted 
as  meaning  the  channel  is  not  active)  or  S  (meaning  the  data  value  is  negative 
and  not  useable)  is  displayed  over  any  portion  of  the  plot.  Use  of  these  plots 
is  in  millivolts  and  reflect  the  discrete  nature  of  the  analog-to-digital 


voltage  conversion  which  has  a  resolution  of  2.5  millivolts  per  count. 


A  (  0-  LA  7) 

r  (1000-1247) 

I  ( 2000-22/1  7) 

k  (Tono-r.r) 

0  ( 4000-4: 'i 7) 

II  (8000) 


B  (  250-  £ 9 7 ) 
1  ( I  980-1497) 

v1  i  . 

N  (3 2 ‘0-349/) 
R  (4,30-4407) 
*  !  -  0000) 


C  (  500-  747) 
G  (1500-1747) 
K  (2500-2747) 
0  (3500-3747) 
S  (4500-4747) 
5  (negative) 


D  (  750-  997) 
H  (1750-1997) 
L  (2750-2997) 
P  (3750-3997) 
1  ( 4750-4997 ) 
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The  H I STOfikAK  PPOFII.F  Directories  display  all  ot  the  active  data  sensors 
using  the  mnemonics  listed  in  Section  1.1  along  the  ordinate  and  the  raw  data 
se  sor  voltage  range,  (-5  volts  to  +5  volts),  along  the  abscissa.  Ihe 
information  displayed  is  generated  during  the  execution  of  the  control  program 
AHTHOFX,  which  also  produces  the  DATA  PROF II. F  plots.  Whereas  the  DATA  rPOFILF 
plots  average  the  channel  vnltane  values  over  the  designated  time  division 
interval  of  the  plot,  the  HISTOGRAM  PPOFIIF  plots  count  *h°  total  number  of  data 
(bar  riel  values  that  fall  within  each  100  millivolt  increment  to  generate  the 
histograms.  While  the  total  presentation  ir  the  HISTOGRAM  PROF  i  l.F  plot  jc 
essentially  a  "top-down"  view  of  each  of  the  individual  data  char-re  1  histoo  <  mm  , 
the  dr-tail  given  for  each  data  channel  allows  a  rapid  determinat  ion  ot  norma1  or 
abnormal  activity  of  the  experimental  sensor  ass i ar^d  to  that  charnel.  Tim 
right-most  column  in  the  plot  gives  the  total  number  of  data  points  counted  per 
channel  over  the  duration  of  the  raw  data  tape.  A  comparison  of  the  total 

number  of  minutes  (at  the  top  of  the  plot)  with  the  total  number  of  data  points 

counted  on  a  data  channel  known  to  be  sampled  at  one  minute  intervals  dies 
reveal  some  discrepencies  in  the  the  te^.a!  "run"  time  of  the  raw  data  tape  may 
ho  larger.  This  is  due  to  the  fact  that  the  total  run  time  is  calculated  from 
t hr*  start  and  stop  times  of  the  raw  data  tape  and  if  out  of  range  "time  tars" 
are  detected  during  the  processing,  the  data  samples  associated  with  those  "bad" 
times  are  collected  and  displayed  in  the  last  line  of  the  plot,  labeled  as  0038- 
00.  This  line  also  contains  all  of  thp  one  minute  sample  points  taken  on 
channels  31,  3?,  33,  and  3-1  that  are  not  displayed  in  the  HISTOGRAM  (and  the 

PPPTlIf  plot  also  )  plot  in  order  to  keep  the  plot  on  one  computer  printer  pane 

( ir.ua  1  1  >  06  1  i  nes ) . 
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pr.ters  or  numbers  indicd'o  'ro  nercentano 


Thp  HISTOGRAM  PROF  1 LT.  designator  scale  used  in  these  plots  is  listed  below. 
The  numerical  values  assigned  each  designator  are  Dercentages  of  the  total 
number  of  data  points  listed  at  the  right  side  of  the  plot  for  each  sensor. 

-  (  P  -  4r)  A  (  5-  9?)  1  (10  -  W.)  B  (15  -  19%) 

?  (20  -  24,)  C  (25  -  297)  3  (30  -  347)  D  (35  -  397) 

4  (40  -  447)  F  (45  -  497)  5  (50  -  547)  F  (55  -  59". ) 

6  (60  -  647 )  G  (65  -  697)  7  (70  -  74; )  H  (75  -  79) 

R  (HO  -  P47)  I  (35  -  897)  9  (90  -  947)  J  (95  -  997) 

*  (  100  ) 

1.5  STRIPPED  DATA  TAPE  PROCESSING  MODIFICATIONS. 

An  expansion  to  the  COMMAND-1 anguage  of  the  minute-file  stripping  program 
(FSTRIPI’FR)  was  implemented  in  August,  1982.  The  new  commands  NEXT F  T NP . 

MF  XT  CLAW ,  and  AUTOCLAW  permit  more  efficient  interactive  and  batch  operation 
than  repeated  use  of  the  older  FINDTIME-CLAW  sequence  of  commands.  The  older 
( nmmonds  were  restricted  to  a  format  requiring  parameters  which  sperify  the 
beginning  search-time,  and  in  the  case  of  CLAW,  and  end-time  as  well.  The  new 
commands  do  not  use  parameters . 

"Old-command"  formats  "New-command"  formats 

F INDT1MF ,d,h,m,e  NEXTFIND 

rLAW ,db ,hb ,mb ,de ,he ,me  NEXTCLAW 


AUTOCLAW 


When  using  the  new  commands,  search  begins  at  the  current  pointer-position  as 
determined  by  the  history  of  commands  which  have  already  been  issued.  To  get 
started,  at  least  one  of  the  "old"  FINDRLOCK-FINDTIME  command  sequences  must  be 
issued  to  positon  the  pointer.  After  this,  any  of  the  new  commands  can  be 
issued. 


"Old-style"  clawing 

"New-style"  clawing" 

"New"  AllTOCLAW 

(  INDBLOCK,d,h,m,s 

riNDBLOCK,d,h ,m,s 

FIMDBLOCK,d,h,m,s 

1  1  MPT  I  ME ,d ,h ,m,s 

FINDTIME,  d.h.m.s 

FINDTIME, d,h,m,s 

CLAW,db,hb,mb,d2,h2,m2 

NEXT  CLAW 

AUTOCLAW 

FINDTIME, d2,h2, m2, s2 

NEXTFIND 

CLAW,d2,h2,m2,d3,h3,m3 

ME XT CLAW 

F  1  NOT  IMF  ,(I3,m3,h3,m3 

NEXTFIND 

CLAW ,d3,h3 ,m3,d4 ,h4 ,m4 

NEXTCLAW 

etc . 

etc . 

The  AUTOCI  AW-command  effectively  creates  a  sequence  of  NFXTFIND  AND  NEX1CLAW 
commands  to  strip  an  entire  minute-month. 

1.0  Mt'IPPFD  DATA  TAPE  DIRECTORY. 

The  execution  of  the  procedure  files  with  the  raw  data  tapes  produce  output 
Mies  that  consist  of  formatted  data  samples  stored  as  half-day  records  lor  a 
whole  mnnih  of  data.  These  stripped  data  files  are  then  scored  on  magnetic 
tape,  [sicked  three  months  to  a  tape.  This  stripped  data  base  is  stored  on 
magnetic  tapes  issued,  cataloged,  and  stored  at  the  A.F.C.L.  Computer  Cento1', 
table  11.  the  Computer  Center  (CL)  Stripped  Data  Tape  Directory,  lists  all  of 
t h»  active  CC  tapes  by  tape  number  and  the  data  interval  represented. 


Table  11.  Computer  Center  (CC)  Stripped  Data  Tape  Directory 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

0CT 

NOV 

DEC 

1977 

3501 

390] 

3213 

3213 

3213 

3335 

3325 

3325 

2726 

3726 

2736 

384? 

ID  7  8 

3842 

2730 

3730 

2720 

0766 

0766 

0766 

1442 

1442 

144? 

1417 

141/ 

1979 

1417 

0003 

0003 

003 

0009 

0009 

0009 

3885 

3885 

3885 

3908 

3908 

19PC 

2908 

3960 

3960 

3960 

4510 

4518 

4518 

2904 

3904 

2904 

0353 

0393 

19P.1 

0393 

2943 

2943 

3943 

3318 

3318 

3218 

4444 

4444 

4444 

4488 

4488 

198? 

4488 

391? 

3912 

391? 

4197 

41«7 

4197 

3542 

354? 

3542 

473-5 

4734 

1 9P-3 

4734 

3474 

3474 

System  shut 

down 

10  April ,  1983 

Due  to  the  time  end  effort  required  in  generating  the  stripped  data  tapes, 
and  the  possibilities  for  program  or  human  error  in  processing  the  data  tape  has 
been  provided  by  the  University  of  Lowell  contractor.  Table  1?.  the  Backup 
(OPA)  Stripped  Data  Tape  Directory,  lists  all  of  the  active  backup  tapes  by  tape 
number  and  the  date  interval  represented. 


■  -  -j-w 

Tdblo 

IP. 

Fackup 

(OPA) 

Stripped  Data 

Tape 

Directory 

oAN 

FtB 

MAR 

APR 

MAY 

71  UN 

JUL 

AUG 

SEP 

DOT 

NOV 

PFC 

1977 

971 

971 

951 

951 

951 

955 

955 

955 

956 

956 

956 

J97K 

954 

957 

957 

°57 

959 

958 

958 

959 

959 

geo 

%0 

960 

1979 

960 

961 

961 

961 

962 

962 

962 

963 

963 

963 

964 

964 

1 950 

964 

965 

965 

Q65 

967 

967 

967 

970 

970 

970 

°25 

925 

1 98] 

9?6 

576 

926 

926 

927 

927 

927 

922 

922 

922 

991 

go  i 

1 98.7 

991 

974 

924 

924 

975 

975 

975 

980 

980 

980 

977 

977T 

1 9  P-3 

977 

979 

979 

System  shut 

down 

10  April  1983 

A 

11  raw  data 

tapes 

revceived  through  1 

5  April 

1 ,  1983  have 

been 

s  +  ri 

pped  and 

(dialogued. 
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PAI’T  II.  DAI  A  FORMATTING  ANU  OUTPUT  PROGRAMS. 


'!.]  cop  laser  comprlssfp  time  plotting  program. 

Th«  COP  1  aser  software  package  developed  under  Gontrarl  I  19628-/N-C-01R6 
Rowers  and  Dirkr.an  (1980)  processes  the  laser  data  at  all  scan  annles,  r.'  +  hcr 
Ihar  at  fixed  ancle.  Due  to  the  extended  time  periods  ot  potentially  useful 
data,  a  fixed  angle  plot  is  more  useful  in  determing  these  periods  where  a 
('‘tailed  analysis  would  he  required.  The  prncram  I  AST  PIT  was  developed  tor 
this  purpose  and  is  dt.  cribed  below. 

The  procedure  FASTPLT  is  contained  in  the  permanent  tile: 

L  ASERPR0CF1LEXC3664 

TASTPLT  will  generate  compressed  time  plots  (approximately  one  page  p r » 
four-day  period)  for  a  portion  or  the  whole  of  the  'tripped  minute  channel  file 
(about,  one  month).  The  begin  time  ard  end  time  are  parameters,  as  well  as  the 
laser  scattering  angle.  All  points  plotted  by  this  procedure  are  associated 
with  this  selected  scattering  angle.  All  points  outside  a  tour  degree  window 
centered  at  this  angle  will  be  ignored.  On  the  plot,  Figure  3,  the  PAR  (CM. 
]dl,  the  AEG  (CH.O),  and  the  ELTRO  (CH.4)  are  displayed.  Table  13  present^ 
cormsporiding  data  in  tabular  form  for  the  following  parameters: 

CH.  0  AFC 

4  ELTRO 

14  PAR 

15  METFR 

16  ANGI  E 

17  GAIN 

Tho  commands  necessary  to  generate  a  compressed  plot  are: 


ATTAIN,  EPF,  LASFPPPOCFI1  ESX36G4 , 1 I>1  OWEI.I.  ,MR- 1  . 

DEG  IN,  FASTPLT  ,LPF  ,  month  ,db  ,hb ,mb ,de ,hn  ,inp , cal  package  .year .angle. 
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where: 


month  is  "month"  is  in  XX_month_MIN,  or  XX_month_MINDIR. 
db,hb,mb  are  the  begin  day,  hour,  and  minute, 
de.he.me  are  the  end  day,  hour,  and  minute. 

calpackage  (the  calibration  package  for  converting  instrumentation  output 
voltages  to  scientific  units)  is  CAL77  for  1977,  CAL78  for  1978,  etc. 
year  is  always  two  digits  (i.e.  77  for  1977). 

Figure  4  shows  a  job  which  generates  graphs  and  tables  for  several  days  in 
May,  1977  at.  several  different  scattering  angles.  Note  the  core  memory 
requirement  of  130000.  Time  requirements  are  approximately  ten  seconds  per  day, 
per  angle.  Thus  a  four-day  presentation  over  two  scattering  angles  will  require 
approximately  eighty  seconds. 

II.?  CO?  LASER  DATA  TAPE  DIRECTORY. 

The  C02  Laser  data  files  that  contain  the  angular  scattering  output  stored 
on  magnetic  tapes  issued,  catalogued,  and  housed  at  the  A.F.G.L.  Computer 
Center.  Table  14.  the  Computer  Center  (CC)  C02  Laser  Data  Tape  Directory,  lists 
all  of  the  active  CC  tapes  by  tape  number  and  the  data  intervals  represented. 

For  the  months  with  no  tape  shown,  the  lower  system  was  not  operational. 


Table 

14. 

Comjjuj' 

er  Center  (CC)  CO? 

Laser  Data 

Tape  Directory 

PAN 
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30 


where : 


month  is  "month"  is  in  XX  month_MIN,  or  XX  month  M1NDIR. 
db,hb,mb  a-v  Login  day,  hour,  and  minute. 
de,he,mr  ;>p  »ru*  *'nd  day,  hour  ,  and  minute. 

cal  package  (the  calibration  package  for  converting  instrumentation  output 
voltages  to  scientific  units)  is  CAL 77  for  1977  ,  CAL78  for  1978,  etc. 
year  is  always  two  digits  (i.e.  77  for  1977). 

figure  4  showc  a  job  which  generates  graphs  and  tables  for  several  days  in 
May,  1977  at  several  different,  scattering  angles.  Note  the  core  memory 
requirement  of  130000.  Time  requirements  are  approximately  ten  '  or.ds  per  day, 
ppr  angle.  Thus  a  four-day  presentation  over  two  scattering  angles  will  require 
approximately  eighty  seconds. 

II.?  CO?  LASER  DATA  TAPE  DIRECTORY. 

The  CO?  Laser  data  files  that  contain  the  angular  scattering  output  stored 
on  magnetic  tapes  issued,  catalogued,  and  housed  at  the  A.F.G.L.  Computer 
Center.  Table  14.  the  Computer  Center  (CC)  CO?  Loser  Data  Tape  Directory,  lists 
.’11  of  the  active  CC  tapes  by  tape  number  and  the  data  intervals  represented. 

Tor  the  months  with  no  tape  shown,  the  lower  system  was  not  operational. 

Table  14.  Computer  Center  (CC)  C02  Laser  Data  Tape  Directory 
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LOWELL 


LOWEQ , T300 , CM1 30000 .  1735 

ATTACH , LPF , LASERPROCFILESX3664 , I D=LOWELL , MR=1 . 

BEG  I N , FASTPLT , LPF , MAY 7 7 ,122, 10,0,132, 1 2 , 43 , CAL77 , 77 , 30 . 
BEGIN , FASTPLT , LPF , MAY 7  7 , 122,10,0,132, 12, 43,CAL77, 77,20. 
BEGIN , FASTPLT , LPF , MAY 7 7 , 122,10,0,132, 1 2 , 43 , CAL77 , 77 , 10. 
EXIT ( U ) 

RETURN, LPF. 

*  EOR 

*  EOF 


. PROC , FASTPLT , Pl=MONTH , P2=DB , P3=HB , P4=MB , P5=DE , P6=HE , P7=ME , P8=CAT, 
P9=YR, P10=ANG . 

ATTACH, TAPE2,XX-P1-MIN, I D= LOWELL , PW-A , R , MR= 1 . 

ATTACH , TAPE3 , XX-P1-MINDIR , I D=LOWELL , PW=A , B , MR= 1 . 

ATTACH , GRAFER , COMPRLASER , I D=LOWELL , MR= 1 . 

ATTACH, CAL, P8-X3664 , I D=LOWELL , MR= 1 . 

ATTACH, CMND,CMNDX3664 , ID=LOWELL,MR=l . 

ATTACH, PLTPAC, PLTPACX 3664, I D=LOWELL , MR= 1 . 

ATTACH , SUBS , SUBSX3664 , ID=LOWELL , MR=1 . 

ATTACH  ,  SUBSWO  ,  SUBSWTTHOUTPRINTX3664  ,  I  D=LOWF.I.L ,  MR=  1  . 

MAP (OFF) 

LOSET ( PRESET=ZERO ) 

LOAD , GRAFER , CAL , CMND , PLTPAC , SUBS , SUBSWO . 

EXECUTE, , PL= 1 5000 . 

EXIT  ( IJ ) 

RETURN , TAPE 2 , TAPE3 , GRAFER , CAL , CMND , PLTPAC , SUBS , SUBSWO , TAPE60 . 

. DATA , TAPE60 
ECHO 

YEAR , -P9 
ANG , - P 1 0 

HOR ,12, 1 0$MPD, 1 0 
VER, 10,5 

CH AN , 1 7 , 1 5 , 1 6 , 1 4 , 0 , 4 , END 
SC, o, 2,-2, 2 
SC , 4 , 2 , -  2 , 2 
SC ,  1 4 , 2 , -  1 2 , -  2 

SC , 1 5 , 0 
SC , 1 6 , 0 
SC ,17,0 

TITLE,  C02  LASER  COMPRESSED  PLOT 
BEGIN, -P2- , -P3- , -P4- , $ PARADE, -P5- , -P6-  ,  -P7 

DONE 

*  EOR 

*  EOF 


(  IliURL  4.  Procedure  File  and  Job  Run  of  FASTPL1 


LOWELL 


'EQ  ,  T99  ,  CM1  77000  .  27  IP 

'ACH , FPP , TFASTPLTPROCS , I D=LOWELL , MR= 1 . 

i  IN , 1MONITR, FPP, DEC80 , 35G ,11,0,3  57,10, 59.CAL80 ,80 , TABLES , SEE ALL , 

2,12,1. 

’URN  ,  FPP  . 

)R 


OP  ,  I  VON’  ITR,  Pl=MONTU ,  P2  =  DB  ,  P3=HR  ,  P4=MR,P5=DE  ,  P6=HE  ,  P7=ME  ,  PR=CAI  ,  P° 
V=TAP.LES,  PI  1  -SEEALL ,  P  1  2=MAXLTAB  ,  P 1  3=NDIVX  ,  P14=NPPDX  ,  PI  5=MPSMPL  . 
2AC;: ,  TAPE 2,  XX- PI -MIN  ,  TO=  LOWELL.  PW=A,  B,MR=1  . 

TACH , TAPE  3 , XX- PI -MIND I R , ID=LOWFLL, PW=A, B,MR=1 . 

"ACPI ,  GRAFER  ,  INTERVALMON1TOR  ,  I  D=LOWEI,L  ,  MR=  1  . 
nAC!i,  CMND , CMNDX  3604  ,  T  D=LOWKLL ,  MR=  1  . 
rAPL: ,  PAT. ,  PR-X  3G64  ,  I  D=  LOWELL,  MR=1  . 

I’ACH  ,  PLTPAC  ,  PLTPACWITHCHARSX3664  ,  I  D= LOWELL ,  MR=  1  . 

EACH  ,  SUBS  ,  SUP.SX3G64 , 1 0=I,0WELL ,  MR=  1  . 

TACIT , SUBSWO , SU  BSWITHOUTPRI NTX  36G4 , I D=LOWELL , MR= 1 . 

P ( OFF ) 

SET ( P RES ET= ZERO ) 

AO , GRAFER , CAL , CMND , PLTPAC , SUBS , SUBSWO . 

KCUTE , , PL= 15000 . 

IT  CP) 

TURN , TAPE 2 , TAPE 3 , GRAFER , CAL , CMND , PLTPAC , SUBS , SUBSWO , TAPE60 . 

ATA , TAPE60 
HO 

1 0- S-p l l -SMAXLTAB , -P 1 2 
AR, -P9 

P  ,  -  P13- , -P14-$MPSMPL,-P15 
R  ,  1  ,33 

a:  ; ,  2G  ,  0 , 2  5  ,  1  3  ,  1  2  ,  1 1 ,  3 , 0 , 4 , 22 , 21 , 24  ,  END 

RESH, 1  . 3 ,  100 . , 1 .3 , 1 .3 , 1 . 3, 1 .3, 1 . 3, 1 .3, 1 .  .  , 40. , 40. ,0. 

, ?G , 1 , 80, 210 
,  o  ,  l  , an , 2 1 0 
, 85, 1 , 80, 21 0 

, ;  3 ,  i , ao  ,210 
, 1 2 , I ,80,210 
,11,1,80,210 
,3,1,80,210 
,4,1,80,210 
, 22 , 1 ,80,210 
,21, 1,80,210 
,34,  1,80,210 

G  IN , -P2-, -P3- , - P4-$ PARADE, -P5-, -PG-,  -P7 


:'i  I .F  ALU  .iOH  RUN  FI  f ,E  !T)R  UANTRLTPROCN . 
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t  h c  pr^cedur*1  r'rf  given  in  F inure  A .  ’MOMTR  will  generate  tables,  files,  ard 
plots  of  tow*1  r- instrument  data  taker  iron’  stripped  minute  channel  files.  Input 
parameter?  include: 

I)  Begirnirn  and  End  times 

1)  Time  soaring  between  samples  ft'PSMPL  ) 

Number  of  samples  constituting  a  standard  interval  (MAXLTAP) 

The  fob-command  lanouare  is  the  same  as  that  used  for  "Time  Plots"  with  the 
following  additions. 

1 !  TABLES  -  Request.  *or  printout  ot  a  data  table  for  each 
standard  interval. 

?.)  FILES  _  Request  tor  creation  of  a  data  file  containing 
one  record  per  standard  interval. 

?)  SEEAEL  -  Request  to  include  in  the  tables/data  file  all 

samples  examined  within  each  interval.  Normally  included 
are  only  those  samples  for  which  at  least  one  instrument 
passes  a  threshold  test. 

4)  NULL  -  No  request. 

The  plots  which  are  generated  compress  one  standard  interval  of  data  into  a 
single  plotted  point  for  each  instrument.  Using  a  standard  interval  of  one 
hour,  and  samples  taken  every  minute,  the  graphs  for  a  month  of  data  can  fit  on 
a  single  pane.  A  typical  plot  is  shown  in  Figure  7.  The  corresponding 
tabulation  for  one  of  the  intervals  appears  in  Table  19. 

The  following  channels  are  represented  with  respective  thresholds  shown: 
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II. 7  ERIKFILE  DATA  TAPE  DIRECTORY. 

The  ERIKFILE  data  files  that  have  been  produced  by  the  software  package 
describe!  above  are  recorded  on  magnetic  tapes  issued,  catalogued,  and  housed  at 
the  A.F.6.L.  Computer  Center.  Table  18.  the  Computer  Center  (CC)  FRIKFIIT  Data 
Tape  Directory,  lists  all  of  the  active  CC  tapes  by  tape  number  and  the  data 
intervals  represented. 

Table  18.  Computer  Center  (CC)  ERIKFILE  Data  Tape  Directory 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

1977 

2480 

2460 

2460 

2460 

2460 

2460 

2460 

2460 

2460 

2460 

2460 

2460 

1978 

1784 

1784 

1784 

1784 

1784 

1784 

1784 

1784 

1784 

1784 

1784 

2801 

1979* 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

1980* 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

2801 

1352 

135? 

1981* 

1392 

1352 

1352 

1352 

1352 

1352 

1352 

1352 

135? 

1352 

1352 

1352 

1982* 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

1253 

NOTE: 

Monthly  files 

,  for 

data  years 

1979*, 

1980* 

1981*, 

and 

1982* 

do  not  have  the  Barnes  corrections  or  the  meteorological  data  added. 

II. 8  INTERVAL  MONITOR  FOR  THE  TOWER  INSTRUMENTS. 

The  interval  monitor  program  for  the  tower  instruments  was  developed  to 
assist  in  both  determining  individual  sensor  responses  and  to  contrast  the 
responses  of  the  six  AEG  extinction  meters,  the  two  ELTRO  transmissometers ,  the 
two  Barms  transmissometers,  and  the  Ceiling  Meter.  This  package  was  developed 
as  a  user-called  procedure  file  as  described  below. 

The  procedure  IMONITR  (Interval  Monitor)  is  contained  in  the  permanent  file: 


FA5TPLTPP0CS.  A  copy  of  the  procedure  file  IMONITR  and  a  typical  job  utilizing 
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Table  17.  Format  of  the  Hourly  OPAQUE  Data  Bank  File  (Cont) 


Data  File 

Word  No.  Data  Item _ Measurement _ Data  Logger  Channel 


78 

QQQO 

Packed  MR1  Data  Quality 

79 

QQQQ 

Packed  Eltro  Data  Quality 

30 

QQQQQQQQ 

Packed  Luxmeter  Data  Quality 

81 

QQOQ 

Packed  Night  Path  Data  Quality 

?■? 

QQQQQQQ 

Packed  Vis  Lab  Data  Quality 

83 

QQQOQQQQQQ 

Packed  Eppley  Data  Quality 

84 

QQQQQ 

Packed  Barnes  Data  Quality 

85 


RRR 


Total  Rain  for  past  hour 


33  (Total  Rain) 


Table  17.  Format  of  the  Revised  Hourly  OPAQUE  Data  Bank  File  (Cont) 


Data  File 


Word  No.  Data  Item  Measurement _ Data  Logger  Channel 


Before 

Days 

After 

Day  96 

96-145 

Day  145 

1977 

1977 

1977 

53 

T1 

3-5pm  BEG  f  =  0 

- 

f  -  1 

54 

T2 

8-12pm  Barnes  f  =  3 

f  =  3 

f  =  3 

Transmi ssometer 

(500m) 

55 

T3 

8-13pm  f  =  2 

f  =  2 

CM 

II 

Channel  21 

56 

Tx 

Open  or  4prr  f  =  1 

- 

f  =  0 

57 

T8 

3-5m  FIN  f  -  0 

- 

f  =  1 

58 

X 

59 

A 

B 

Aerosol  Data 

61 

C 

62 

D 

63 

E 

64 

615-1 

3-5pm  Barnes  (Position  1) 

22 

Transmissiometer 

(1500m) 

65 

B 15-3 

8-12pm  (1500)  (Position  3) 

66 

H 

67 

1 

Turbulence  Data 

68 

N 

Cloud  Cover 

69 

dd 

Wind  Direction  at  10  m 

/(.i 

ff 

Wind  Speed  at  10  m 

71 

d„d„ 

Wind  Direction  at  2  m 

72 

1 2f2 

Wind  Speed  at  2  m 

73 

Pressure 

74 

TTT 

Temperature 

75 

T  .T  Ja 
d  d  d 
rrr 

Dew  Point  Temperature 

/6 

Rain  Pate 

23 

77 

E 

General  Ground  State 
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Table  17.  Format  of  the  Revised  Hourly  OPAQUE  Data  Bank  File  (Cort) 


Data  File 

Word  No. 

Data  Item 

Measurement  Data  Logger  Channel 

28 

B15- 

9 

8-13  mm  Transmissometer 

22 

-  C 

( 1500  m)  (position2) 

29* 

B15- 

-4 

Open  (position<))) 

(1500  m) 

30 

L 

bEg 

P 

31 

LP 

FIN 

32 

lp 

MAX 

Night  Path  Luminance 

6 

33 

Lp 

MIN 

(wi  t.h 

5  &  7) 

34 

NV 

35 

fP 

BEG 

Variable  Path 

11 

Function  Meter 

36 

F 

P 

FIN 

(eff.  until  10/31/80) 

37 

A2 

BEG 

AEG,  2  meter 

3 

38 

A2 

FIN 

(eff.  11/1/80) 

39 

A8 

BEG 

AEG,  8  meter 

11 

40 

A8 

FIN 

(eff.  11/1/80) 

41 

A16 

BEG 

AEG,  16  meter 

12 

ran 

A16 

FIN 

(eff.  11/1/80) 

43 

A48 

BEG 

AEG,  48  meter 

13 

44 

A48 

FIN 

(eff.  11/1/80) 

45 

A80 

BEG 

AEG,  80  meter 

25 

46 

A80 

FIN 

47 

A80 

MAX  (10') 

(eff.  11/1/80) 

48 

A80 

MIN  (10’) 

49 

SFL 

BEG 

Slant  ELTRO 

26 

50 

SEL 

FIN 

r»] 

SFL 

MAX  (10') 

(eff.  11/1/80) 

52 

SEL 

MIN  (10') 

*Effective  in  data  file  at  1  July,  1980 


Table  17.  Format  of  the  Revised  Hourly  OPAQUE  Data  Bank  File 


Date  File 

Word  No. 

Data  Item 

Measurement  Data  Logger  Channel 

1 

Station  No. 

=  71 

2 

Date  -  Year  .Month , Day 

3 

T  ime 

4 

Duration  of  Measurement 

cycle 

010 

5 

Cornment  Numbers 

6 

Comment  Numbers 

7 

Comment  Numbers 

8 

Comment  Numbers 

9 

Comment  Numbers 

10 

Scattering  x  ICC  +  Filter 

x  10  +  Humidity 

11 

BEG 

13 

Ss  FIN 

]  3 

S  MAX 

s 

AEG  Point  Visibility  Meter 

0 

14 

Ss  MIN 

IS _ 

NV 

Number  of  measurements 

10 

E  BEG 

y 

1/ 

E  FIN 

g 

18 

E  MAX 

q 

Eltro  Transmissiometer 

4 

19 

t  MIN 

g 

30 _ 

NV 

21 

E(  BEG 
el  FIN 

33 

33 

el  MAX 

Horizontal  Luxmeter 

24 

34 

F(  MIN 

35 _ 

NV 

36 

E^*  (North) 

Vertical  Luxmeter 

25 

27 


EL  (East) 


(off  after  10/31/80 
-  on  April  1980) _ 


See  Page  3 


files.  These  changes  are  reflected  in  Table  17.  Format  of  the  Revised  Flour ly 
OPAQUE  Data  Bank  File.  The  hourly  OPAQUE  Data  Bank  Files  are  identified  as  the 
"ERIKfiles". 

Considerable  reprocessing  of  the  ERIKfiles  was  preformed  to  correct  for  the 
the  differences  in  the  ELTRO  calibration  software  differences  between  these 
files  and  the  LVD  files,  and  to  add  data  words  64  and  65  (the  Barnes  16C0  m. 
measurements)  to  the  ERIKfiles  from  March,  1978  onward.  These  "corrections" 
were  handled  as  'replacements'  to  the  hourly  files  which  had  been  originally 
produced  by  the  University  of  Lowell  team  and  subsequently  further  processed  at 
AFGL . 

Concurrent  with  the  reprocessing  of  the  ERIKfiles  as  discussed  above,  the 
Low  Visibility  Data  files  were  reprocessed  oa  take  advantage  of  the  availability 
of  the  data  base  minute  files.  Changes  to  the  LVD  files  were  limited  to  the 
replacement  of  the  ELTRO  calibration  default  offset  of  30  by  a  zero  offset 
value,  and  a  correction  to  a  Barnes  filter  position  software  error  beginning 
with  the  LVD  data  tapes  for  January,  1978. 
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11.6 


LOW  VISIBILITY  DATA  TAPE  DIRECTORY. 


The  low  Visibility  data  files  that  are  produced  by  the  software  package 
described  above  are  recorded  on  magnetic  tapes  issued,  catalogued,  and  stored  at 
the  A.F.G.L.  Computer  Center.  Table  16.  the  Computer  Center  (CC)  Low  Visibility 
Data  Tape  Directory,  lists  all  of  the  active  CC  tapes  by  tape  number  and  the 
data  intervals  represented. 

1 ab 1 e  16.  Computer  Center  (CC)  Low  Visibility  Data  Tape  Directory 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

1977 

2461 

8461 

2461 

2461 

2461 

2461 

2461 

2461 

2461 

2462 

2461 

2461 

19  78 

8666 

2666 

2665 

2565 

2565 

2565 

2565 

2565 

2565 

2565 

2565 

2565 

1978* 

8148 

2148 

2148 

2148 

2148 

2148 

2148 

2148 

2148 

2148 

2148 

2148 

NOTE:  1978*  tape  files  have  no  threshold,  all  other  tape  files  are  with 
threshold. 

After  gaining  some  experience  with  the  generation  of  this  data  set.  it  was 
determined  that  the  short  runtime  of  the  software  procedure  files,  both  with  and 
without  the  selection  'window',  allows  a  rapid  regeneration  of  either  data  set 
and  eliminates  the  backup  tape  requirement. 

11.6  ERIKf  ILLS  DATA  FILE  PRODUCTION  AND  MODIFICATIONS 

I  he  instrumentation  for  the  atmospheric  optical  measurements  at  the  Meppen 
OPAQUE  site  was  changed  significantly  in  the  Fall,  1980.  The  reconfiguration  of 
the  instruments  and  the  additional  measurements  added  to  the  data  set  required  a 
redefinition  of  the  contents  of  the  data  words  in  the  post-OPAQUF  data  hark 


STRIP  RAW  DATA  TAPES 

BEGIN, STRIP, TESTYNEPHY,nnn-RAW  TAPE  NO. ,MDATA1 ,MDATA1 . 
nnn  -  the  raw-data-tape  number 
This  must  be  done  for  all  raw-data-tapes 
containing  data  for  the  calendar  month. 


Tape  Notes 

nr 

227 

228 

229 

230 

231 

232 

233 

234 


Each  tape  "RAWnnnX3664"  yields  a  stripped  file  "RAWnnnNEPH" . 


CREATE  THE  MONTHLY  DIRECTORY 

BEGIN ,DIRm,TESTYNEPHY ,nnl ,nn2 .... .MMMYY .MDATAl . 

"m"  is  the  number  of  "RAWnnnNEPH"  files  in  the  month. 


BEGIN, SHOWDIR.TESTYNEPHY, MMMYY, MDATA1. 


MONTHLY  FILE  AND  BACKUP 

Copy  the  file  MMMYYNEPHDIR  followed  by  all  of  the  files  "RAWnnnNEPH" 
onto  tape  CC3137.  Make  a  backup  tape  0PA800. 


PURGE  SOME  FILES 

Purge  all  "RAWnnnNEPH"  files  except  the  last  one  on  the  list  (if  it 
overlaps  the  next  month). 


I  CURE  5.  NEPHEEOMETER  PROCESSING  FOR  THE  MONTH  OF 
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Raw  data  tape  #229  was  not  successfully  stripped. 


Production  of  Nephelometer  Data  files 

An  organized  production  scheme  was  developed  to  facilitate  generation  of 
nephelometer  data  files  by  data-terminal  operators.  This  was  done  to  simplify 
what  would  otherwise  be  a  somewhat  complicated  production  process  (a  number  of 
raw  data  tapes  must  be  stripped  to  generate  a  single  month's  file).  Figure  5 
shows  a  form  used  by  the  terminal -operator  during  the  generation  of  a  single 
month's  file  (JAN79  shown). 

1 1. 4  LOW  VISIBILITY  DATA  FILE  PRODUCTION  AND  MODIFICATIONS. 

The  production  of  the  Low  Visibility  data  files  has  been  carried  out  in  two 
formats,  with  and  without  the  minimum  visibility  'window'.  These  files  have 
been  used  for  both  data  analysis  and  to  test  the  consistency  of  the  data  values 
reported . 

Around  January,  1983  reprocessing  of  both  I.VD  and  FRIK-files  was  initiated 
to  correct  for  differences  in  the  treatment  of  calibration  data  of  the 
LI tro-tranrmissometer.  The  ERIK-file  program  looked  ahead  to  obtain  a 
calibration  count  on  the  half-hour,  and  then  incorporated  the  calibration  count 
only  ifit  was  less  than  100.  Otherwise  the  last  previously  accepted  calibration 
court*-  was  used.  On  startup,  a  default  calibration  count  of  zero  was  assumed. 

Lor  consistency,  the  later  El tro-cal ibration  software  developed  for  the 
I.VD-files  was  incorporated  into  the  ERIK-file  program,  with  the  following 
adjustment:  The  startup  Fltro  defaul t-cal iDidt i on  count  was  set  equal  to  zero 
for  both  the  ERIK  and  the  LVD-file  generation. 
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Eight  of  the  nine  raw  data  tapes  were  successfully  stripped  to  yield  data 
for  the  JAN79  Nephelometer-file.  The  files  were  subsequently  stored  on  tape, 
preceded  by  a  directory.  CC  Tape  #3117  along  with  a  backup  tape  (0PA800)  were 
used  for  this  purpose. 


Contents  of  Tape  0PA800 


JAN79NEPHDIR 


P.AW226NEPH 

PAW227NEPH 

RAW228NEPH 

PAW230NEPH 

PAW231NEPH 

PAW232NEPH 

RAW233NEPH 

PAW234NF.PH 
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Due  to  the  time  and  effort  required  in  generating  these  data  tapes,  and  the 


possibilities  for  program  or  human  error  in  processing  the  data  contained  on 
these  tapes,  a  double  or  back  copy  of  each  CC  stripped  data  tape  is  provided  by 
the  University  of  Lowell.  Table  lb.  the  Backup  (OLA)  C02  Laser  Data  Tape 
Directory,  lists  all  of  the  active  backup  tapes  by  tape  number  and  the  data 
intervals  represented. 

Table  lb.  Backup  (OPA)  CO  2  Laser  Data  Tape  Directory 


JAN 

FFB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

1977 

920 

920 

921 

921 

921 

— 

— 

— 

— 

921 

921 

921 

1978 

921 

921 

921 

921 

921 

921 

921 

921 

921 

921 

921 

921 

1979 

— 

— 

— 

— 

921 

921 

921 

921 

921 

921 

— 

— 

1980 

— 

— 

— 

— 

921 

921 

921 

— 

— 

— 

921 

— 

No 

magnet 

.  i  c 

tape  files  are 

catalogued  during 

the 

use  of 

the 

FASTPll 

procedure  tile  as  the  'run'  can  be  reproduced  on  demand  from  the  stripped  minute 
files  but  depends  on  the  fixed  angle  selected. 

11.3  SCANNING  NFPHFl  OMLTLR  DATA  REDUCTION  MODIFICATIONS. 

Nephel omot er  Process  Verification 

In  the  spring  of  1981  a  test  was  made  to  verify  that  the  scanning 
nephel omet er  processing  programs  were  operational.  The  month  January,  1979 
(JAN79)  was  chosen  for  this  test. 
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Table  19.  Sample  Interval  Monitor'  Tabulation. 


DAY 

TIKE 

CH26 

CH0D  CH25 

CH13 

CH 12  CHI  1  CH03 

CH0A 

CH  4  CH22 

7* 0  1 

S 

.ELTR0  1 

CEILNG  AEG80 

AEG48 

AEG 16  AEG  8  AEG  2 

AEG 

ELTRO  63370 

r  5v0 

i  '7  '■17 

30.  5. 

-910.0 

0.0  -910.0 

8.0 

7.9  -910.0  -910.0 

.5 

.5  3032.9 

co  b  7 

!  0  n  n 

10.  G. 

-910.0 

0.0  -910.0 

10.1 

8.8  -910.0  -910.0 

.5 

.5  3073.1 

in  70 

10.  7. 

-910.0 

0.0  -910.0 

8.9 

8.6  -910.0  -910.0 

.5 

.5  3030.0 

i  7  on 

3  0.  6. 

-910.0 

420.0  -910.0 

11.0 

8.1  -910.0  -910.0 

C 

.5  3083.8 

c,  -  r. 

12.22 

1  f)  q 

-5  3  0 . 0 

330.0  -910.0 

10.1 

7.2  -910.0  -910.0 

.5 

.5  3058.5 

on  < 

t  n  0  0 

1 0 .  ■  0 . 

- 1*  1 0 . 0 

430.0  -910.0 

11.8 

8.5  -910.0  -310.0 

.5 

.5  3072.3 

78.2 

»  0  no 

10.11. 

-910.0 

440.0  -910.0 

9.8 

8.0  -910.0  -910.0 

.5 

.5  3089.6 

r :  .  F 

<  0  n  0 

10.32. 

-910.0 

440.0  -910.0 

11.4 

7.9  -910.0  -910.0 

.5 

.5  3082.0 

X  ■  b 

1  0  nn 

10.33. 

-910.0 

44Q.0  -910.0 

15.3 

10.3  -910.0  -910.0 

.4 

.5  3038.8 

C£  >  2 

,  n  00 

10.14. 

-910.0 

450.0  -910.0 

10.2 

7.9  -910.0  -910.0 

.4 

.5  3071.3 

78.! 

1  0  77 

10.15. 

-910.0 

450.0  -910.0 

15.0 

10.5  -910.0  -910.0 

.5 

.5  3088.1 

91.4 

<  0  no 

10.16. 

-310.0 

450.0  -910.0 

10.0 

7.4  -910.0  -910.0 

.5 

.5  3083. G 
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The  commands  necessary  to  generate  tables  and  plots  are: 


ATTACH ,FFP ,FASTPLTPROCS  ,ID=L0WELL ,MR=1 . 

BEGIN,IM0NITR,RPP, month , db,hb, mb, de, he, me, cal  package, 
year,  TABLES  (or  FILES  or  NULL),  SEEALL  9or  NULL), 
maxi  tab ,ndvi x ,nppdx ,mpsmpl . 

where:  month  is  "month"  as  in  XX_month_MIN,  or  XX_month_MINDIR , 

db,hb,mb  are  the  begin  day,  hour,  and  minute, 
de,he,me  are  the  end  day,  hour,  and  minute, 
calpackage  is  CAL80  for  1980,  CAL81  for  1981,  etc., 
year  is  always  two  digits  (i.e.  80  for  1980), 
maxlfab  is  the  number  of  samples  expected  to  be  examined 
ir.  one  standard  interval, 

ndivx  is  the  number  of  horizontal  graph-divisions, 

nppdx  is  the  number  of  standard  intervals  per  horizontal  division, 

mpsmpl  is  the  time  spacing  between  samples  with  a  standard  interval. 
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The  plots  show  code  letters  for  each  instrument: 


A:  1  to  2  60ths  of  the  samples  pass  threshold  test  during  a  standard 

interval . 

B:  3  to  4  60ths  of  the  samples  pass  threshold  test  during  a  standard 

interval . 

C-Y:  As  above. 

Z:  51  or  more  60ths  of  the  samples  pass  threshold  test  during  a  standard 

interval . 

The  hyphen  is  printed  when  more  than  50%  of  the  interval  shows  data 
either  issing,  or  invalid. 

? :  The  question-mark  is  a  control-letter.  This  letter  should  never  appear 

when  the  software  is  good. 

A  test  job,  which  generated  graphs  and  tables  for  several  days  was  run  with 
a  core-memory  requirement  of  177,000.  Time  requirements  were  approximately  one 
second  per  60-sample  interval.  Thus  a  full  month  presentation  with  hourly 
intervals  consisting  of  60  samples  each  (one  per  minute)  will  require 
approximately  700  seconds. 
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CONCLUSIONS. 


The  raw  data  base,  representing  over  seven  years  of  continuous  measurements, 
has  been  edited,  stripped,  reformatted  and  re-recorded  for  analysis  and  study. 
The  use  of  back-up  tape  copies  has  been  the  rule  in  dealing  with  the  stripped 
data  tapes.  In  later  production  runs  for  specific  measurements,  the  use  of  a 
back-up  tape  copy  was  determined  by  the  procedures  and  their  run-times  on  the 
computer  system. 

The  final  packages  of  programs  and  control  procedures  allow  one  to  search 
the  data  base  for  measurement  parameters  in  a  rapid  manner  through  the  use  of  a 
procedure  file  that  links  all  the  required  programs  and  data  sources  in  a 
time-ordered  sequence.  By  studying  the  format  of  the  procedure  files  provided, 
one  can  design  a  new  procedure  file  for  displaying  various  sensors  together  in 
the  same  plot  or  graph. 

All  of  the  raw  data  tapes  Lave  been  catalogued  and  stored  for  possible 
future  use  in  the  analysis  of  the  measurements  that  used  a  sampling  rate  greater 
than  once  a  minute. 
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